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which extends closer to the inner edge of the 
ring tan does the member 34. Accordingly, the 
projectiles 24 may pass through the charge port 
into the chamber 28 with a minimum of re- 
sistance. However, the dimensions of the por- 
tion 32 are such that return movement of the 
projectiles through the charging port is effec- 
tively prevented. Thus for example, the dimen- 
sions of the Partsmay be such that actual com- 
pression of the rubber material of the ring 30 
would be required for return movement of he 
projectile. On the other hand, movement of the 
projectile from the magazine into the chamber 
merely results in flexing and stretching of the 
ring 30. 
The forward end of the chamber 26 isprovided 
with a discharge port 36 which is provided with 
a sealing ring 38. In this case the sealing ring 
38 may be formed of rubber or other resilient 
materials, .It is -supported at its.outer surface 
by ;a radial .portionG0 of a ring 42, and .at its 
inner sm'face,by a short radially extending flange 
4'4. Again, the .radial portion  40 which engages 
theoutersurface of the .ring 38, extends .to a 
point substantially closer to .its .inner edge than 
does the flange-4. Accordingly, thering 38 offers. 
a substantial force opposing discharge of. the 
ball, or projectile through the dischargeport. The 
dimensions of he pats 'may be such that actual 
compression of the .rubber rnaterial of .the ring 
38 is required to permit passage of the projectile 
therethrough. 
In any event, the construction of and the suP- 
ports for the sealing rings 38 and 38 are such 
that as ah" pressure is built up in thechamber 28, 
discharge- movement of the foremost ball in con- 
tact with the ring 38 will take place, while re- 
turn movement of the rearmost ball 24 is effec- 
tively prevented by the ring 34. 
A .third resilient sealing-ring ,8 is provided 
in the interiorof.the Chamber 28 and is arranged 
to maintain sealing contact-with the rearmost ball 
2 in he chamber 28 throughout.its limit of mo- 
tion. The limit of motion of the rearmost ball 
is ,determined in the .first instance by engage- 
ment of :the foremost bll or projectile 2 with 
the ring 38 while the rearmost ball 24 is in con- 
tact therewith. Theother limit.of motion takes 
Place when the rearmostball is.forced rearwardly 
by air pressure into sealing engagement with the 
sealing.ring .30. 
A pump indicated generally-at  is provided 
which includes a fixed piston 2 mounted on a 
piston rod , and a longitudinally slidable cyl- 
inder58. The piston rod54 isof a hollow section 
as indicated at 8 and communicates with a cen- 
trl opening 9 through/the piston 2. Accord- 
ingIF,, as the .cyli]der 56 .is moved to the left as 
seen in Figure 2, air is compressed to the right 
of the piston 52 and is forced throughthe piston 
rod . The rear end of the piston rod  is 
connected by suitable tubing 80 to an " inlet .port 
82 .which 'leads into the interior, of the chamber 
28, .nd-specifically between the sealing-rings  
aHd.38thereof. 
The operation of the toy should .be apparent 
fromthe.foregoing description bIt for conplete- 
hess it will be revieved. The strength of the 
spring 22 is selected such .that the plunger  
urges :the projectiles in the .magazine forwardly 
untilthe foremost projectile is seated.against the 
ring.38. Tkering 38.oPposes further movement. 
of the .projectiles forwardly with sufficient force 
to resistthe orward movement of the balls until 
air,pressure hasbeenapplied. The .sealing rings 

4 
30 and 46 :nay flex to the right as seen in Fig- 
ure 2 under the force applied by the spring 22. 
Before discharging the first projectile the rear- 
most projectile within the chamber 28 is thtls in 
5 sealing engagement with the relatively light flexi- 
ble sealing ring  and is in contact with the 
foremost projectile. It is therefore spaced for- 
wardly from the rear sealing ring 30. As air 
under pressure is admitted through the port 
i) its first effect is to move the rearmost ball in the 
chamber 26 rearwardly into sealing engagement 
with the resilient stop ring 30. In some cases 
it may be possible to omit the relatively light 
sealing ring 6 and to depend upon a substantial 
]5 flow of air to force the rearmost projectile rear- 
wardly into engagement with the ring 3. How- 
ever, better results are obtained when the seal- 
ing ring 46 is employed since loss of air flowing 
out of the chamber 26 past the rearmost ball is 
'20 thus avoided. After the rearmost ball has been 
seated on the stop ring 3} the further introduc- 
tion of air under pressureint:the chamber builds 
up forces tending to move the foremost bllout- 
wardly against opposition afforded by the:seal- 
25 ing ring 38. When a sufficient air pressure has 
been ,built up the foremost projectile 8 is .ex- 
pelled with considerable force and with a noise 
which is particularly pleasing to the juvenile users 
of the toy. As soon as the foremost ball has 
30 thus been expelled from the chamber the spring 
22 moves the entire series of :balls forwardly-so 
that the ball which formed a sealing closure for 
the .rear of the chamber during expulsion of the 
first ball, now moves forwardly into engagenent 
35 with the sealing ring 38. Thereafter the opera- 
tion may be repeated ag rapidly as desired until 
the supply of balls has been expended. It will,be 
observed of .course that one ball will xemain in 
the chamber 26 sinc.e it is necessary for two balls 
40 to be in this chamber to effect expulsion nf he 
first ball. 
Peferring now to Figures 5 to 8 there is illns- 
trated a somewhat different embodiment ofthe 
invention. Inthis case, the toy comprisesa stock 
45  which, is provided with a forwardly extending 
member -. At the forward end ofthe.member 
 is a handle 9 which is provided at its upper 
end with a guide loop 8}. Also .extendingior- 
wardly from the handle or stock  is a fixed 
5O piston rod82 carrying at its forward end a piston 
8. Slidably associated with the piston rod,:82 is 
a cylinder 88 closed at its rear end by a plug 
88 to which is also secured an operating handle 
96. With the parts in the relationship illus- 
55 trated in Figure 5 the operating-handle 8 .may 
be moved forwardly thus moving the cylinder .88 
forwardly with respect to the ,fixed piston '84. 
Thereafter return movement of the handle 
compresses the air in the cylinder  to.the right 
0 of the piston 
At the forward end of the cylinder 8 is a body 
92 having a chamber  therein. At-the forward 
end of the chamber  is a discharge port-indi- 
cated generally at 9, which is surrotmded vith 
65 a rubber sea!ing ring 98. The sealing ring asin 
the embodiment previously described, is prefer- 
ably supported at its outer surface by a ring :S 
which is dimensioned to require actual compres- 
sion Of the rubber as the ball is expelled. Ac- 
70 cordingly, the ring 92 is designed.to afford sub- 
stantial opposition to movement of a projectile 
outwardly from the chamber  therethrough. ,An 
air inlet port 8 connects the forward end of 
the cylinder 8 with the chamber 94. 
75 hember 92 is provided with a charging .port 



2,601,555 
9 10 
ond ball of the series to permit one-way move- REFERENCES CITED 
ment of said balls therepast toward said irst seal- The following references are of record in the 
ing ring and to prevent return movement of said , file of this patent: 
balls and to provide an air seal therewith, resil- 
ient means urging the series of balls forwardly 5 UNITED STATES PATENTS 
with a force sufficient to move said balls forward- Number Name Date 
ly to seat the foremost ball on said first ring, and 2296,834 Boynton .......... Sept. 29, 1942 
an air inlet port located intermediate said sealing 
means and said sealing ring to admit air under 
pressure intermediate the first two balls of the 10 
series. 
JAMES K. POPE. 



